Sol itary metastatic pancreatic lesions comprise 0.5% to 3% of all pancreas neoplasms.
Case Report
Sol itary metastatic pancreatic lesions comprise 0.5% to 3% of all pancreas neoplasms. 1 These tumors arise most commonly from primary tumors of the kidney, lung, or colon. 2 Other primary tumors associated with metastatic pancreatic lesions include breast cancer, skin melanomas, soft tissue sarcomas, and gastrointestinal tumors. Following detection of the primary tumor, most cases of isolated metastatic pancreatic tumors present within a certain time interval defined by the primary malignancy. The median time interval for colorectal primary tumors is 24 months, while metastasis from renal cell carcinoma is 120 months. 3 Synchronous metastatic pancreatic lesions are exceptionally rare, with only three other cases previously reported, none of which involved the distal pancreas. 2 Studies have shown survival benefit for those patients undergoing surgical resection for hepatic, lung, and brain metastasis from primary colorectal malignancies. However, due to the rarity of metastatic pancreatic lesions, no survival benefit has yet been shown for metastatic solitary pancreatic lesion resections. 4 Historically, operative risk for all metastatic pancreatic lesion resection was too high to justify therapeutic metastasectomy. Recently, however, a push toward aggressive metastasectomy of isolated pancreatic masses has been advocated. 5 To date, only 25 cases of colorectal solitary metastasis to the pancreas amenable to resection have been reported. Eleven of those cases occurred in the distal pancreas, and only three cases were synchronous metastatic lesions. To our knowledge we report the first case of a primary colon malignancy with an isolated synchronous distal pancreatic metastatic lesion simultaneously treated with surgical resection.
A male patient, aged 73 years, was referred to our clinic with epigastric pain exacerbated by meals and bright red blood per rectum with narrow caliber dark stools over several months. His history was significant for recent coronary artery bypass grafting (CABG) one year prior to presentation and postoperative atrial fibrillation requiring cardioversion and anticoagulation. There was no family history of cancer. He had a remote smoking history of 40 pack years and had never undergone screening colonoscopy.
On physical examination the patient's abdomen exhibited mild epigastric tenderness with no palpable masses, but melenic stools on rectal examination. An abdominal ultrasound revealed no focal pancreatic mass, and hepatobiliary iminodiacetic acid scan (HIDA) showed a normal gallbladder ejection fraction with negative biliary pathology. Esophagogastroduodenoscopy (EGD) was unremarkable. Colonoscopy revealed a nearly occlusive annular sigmoid mass 20 cm from the anus and seven diminutive polyps, scattered throughout the entire colon. Biopsies of the mass lesion were positive for moderately differentiated invasive colon adenocarcinoma with ulceration, while the polyps removed with hot biopsy polypectomy were not recovered for pathology. Clinical staging was performed utilizing computed tomography (CT) of the abdomen and confirmed an annular sigmoid colonic mass with enlarged local lymph nodes (figure 1). A solid lesion measuring 2.3 x 2.5 cm was seen in the pancreatic tail with no obvious lymph node involvement (figure 2). Subsequent positron emission tomography (PET) scan confirmed CT findings of cancer in the sigmoid colon with an additional lesion in the pancreatic tail (figures 3 and 4). The patient was diagnosed with colon cancer with a likely second primary neoplasm of the pancreas and was felt to be an operative candidate for concomitant resection.
Intraoperatively, the abdomen was entered in an open fashion. The sigmoid mass was identified with clear involvement of the mesentery and sigmoid colectomy with primary anastomosis was performed. The pancreas was accessed via the lesser sac, and the mass was identified along the distal inferior pancreatic border. There was no other grossly visible retroperitoneal involvement. The mass was resected and the spleen was sacrificed. The pathology identified local invasive sigmoid adenocarcinoma with 3 of 14 pericolonic lymph nodes positive for metastasis. There were both local vascular and perineural invasion in the colon and pancreas. Twentythree peripancreatic lymph nodes were negative for metastasis. The pancreatic mass tested positive for CK7, CK20, and CDX2 expression by immunohistology, confirming the diagnosis of a metastatic colon adenocarcinoma lesion to the pancreas. Tumor staging was classified as stage IV (pT4aN1bM1a).
Postoperatively, the patient's hospital course was complicated by bradycardia and hypotension requiring prolonged intensive care unit (ICU) care. He recovered and was discharged in sinus rhythm without anticoagulation and was seen 3 months later in the surgical clinic with no complications. He is scheduled to receive adjuvant chemotherapy for his metastatic colon cancer.
Discussion
Whereas colon cancer metastasis to the pancreas is rare, synchronous pancreatic spread is exceptionally rare. Common metastatic sites for colon adenocarcinoma include liver, lung, peritoneum, bone, brain, and less commonly, adrenals, testicles, and skin. The pancreas is also a recognized site for colon cancer metastasis. The overall incidence of pancreatic metastatic neoplasms in autopsy series was found to be 1.6% to 11%, and 3.9% in all pancreas resections. 6 Roland et al 7 reviewed 1357 patients with synchronous discovery of pancreatic tumors and described only 27 patients (2%) with pancreatic metastasis. Only 4 patients (0.3%) underwent surgical metastasectomy. 7 A review of 13 reports (11 single patient reports and 2 with 2 patients each) found only 24 patients who underwent metastasectomy for metastatic colon cancer. Among these, solitary pancreatic metastasis was present in 17/24 patients, and 7/24 patients had other metastases that required at least one additional associated surgical procedure. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Sperti et al 20 reported that review of their data on pancreatic metastatic lesions found only 18/546 of these lesions (3.2%) had indications for metastasectomy, and half of these had colon cancer as the primary malignancy. To date, only three cases of synchronous colorectal metastasis to the pancreas have been reported, two occurring in the head of the pancreas and one occurring in the body. 2 A firm understanding of distant metastasis distribution patterns from primary colorectal neoplasms is important for clinical cancer diagnosis and treatment. There are two prevailing hypotheses that explain the metastatic patterns of colonic adenocarcinomas: the mechanical/hemodynamic theory and the seed-and-soil theory. 21 The mechanical theory has its basis in anatomical delivery via the venous and lymphatic drainage systems of the body. The theory explains the spread of colonic tumors via emboli that drain either into the portal system and metastasize into the liver or by systemic routes into the lung. McDaniel et al 22 found that pancreatic metastasis from colonic adenocarcinomas tended to be from right-sided colonic tumors. This observation is consistent with the mechanical spread theory, which postulates that cecal tumors may spread to the pancreas directly via ileocolic and superior mesenteric vessels. The seed-and-soil theory was coined by Stephen Paget and is based on metastasizing tumor cells finding a tissue bed that is congenial for its deposit and growth. 23 This theory prompted the current molecular genetic microassay studies that examine gene expressions to help explain cancer cell predilection for certain metastatic sites and specific molecular receptors on distant cells that allow tumor emboli to attach. Though not all encompassing, the seed-and-soil theory offers plausible insights regarding unique metastatic sites not found along normal anatomic drainage routes. Given the paucity of reports of colonic adenocarcinomas spreading to the pancreas, the mechanism of this particular metastasis is not fully understood. While each theory may offer plausible mechanisms explaining our patient's synchronous metastatic distal pancreatic tumor, ongoing research of metastatic patterns of adenocarcinoma at a molecular level ultimately will provide more definitive insights. are asymptomatic in 35% of all cases of renal cell carcinoma and present asymptomatically in 71% of colorectal tumors. 3 In patients who present with symptoms, unique presentation associated with isolated metastatic pancreatic lesions distinguishes them from patients with primary pancreatic tumors who frequently present with abdominal pain, weight loss, and jaundice. Lee et al 2 examined symptomology of all patients with an isolated metastatic pancreatic lesion arising from colorectal adenocarcinoma. The incidence of particular symptoms was: abdominal pain (20%), weight loss (5%), and jaundice (30%). Interestingly, 54.5% of those patients with metastatic tumors in the head of the pancreas did not present with jaundice. 2 Recommended imaging studies for both symptomatic and asymptomatic pancreatic mass include abdominal ultrasound and contrast CT. While CT can potentially distinguish between renal cell carcinoma, pancreatic metastasis, and primary pancreatic tumors, this is not true for colorectal primary lesions. 3 No greater ability to distinguish between primary and metastatic pancreatic lesions has been shown with MRI than with CT or ultrasound. 8, 24 There has been controversy concerning whether pre-treatment diagnosis of pancreatic tumors via tissue biopsy is necessary to inform treatment decisions. Proponents advocate for accurate diagnosis for staging purposes, while opponents argue that percutaneous biopsy poses a higher risk of tumor cell dissemination. In patients with resectable pancreatic lesions in the head or tail, the risk/benefit ratio should be carefully considered. Baierlein et al 24 projected that endoscopic ultrasound guided fine-needle aspiration (EUS-FNA) in patients with colorectal metastasis to the pancreas has a diagnostic accuracy of 84% to 95%. They proposed the following indications for pretreatment EUS-FNA: (1) all other diagnostic measures failed; (2) pathological examination demonstrates certain markers or gene mutations that are needed for initiation of specific treatments; (3) biopsy results will influence therapy; (4) biopsy results can avoid or minimize surgery; and (5) loco-regional staging of pancreatic tumors. Given the circumstances of the present case, need for a biopsy was precluded based on the following rationale: the patient had a known sigmoid cancer requiring operation; he presented simultaneously with a distal pancreatic tumor amenable to resection based on imaging studies; and he was felt to be a candidate for concomitant resection. Preoperative diagnosis for this particular pancreatic tumor would not have changed our therapeutic approach, and EUS-FNA biopsy was not pursued; although, we are in agreement with the aforementioned indications for EUS-FNA. We would further propose that the location of the pancreatic lesion may additionally influence the decision to pursue EUS-FNA. Pancreatic head masses can be accessed via the duodenum and are theoretically without risk for seeding. Further, the tumor histology may influence whether surgical intervention or neoadjuvant chemotherapy is pursued as initial treatment.
Identification of the primary site in patients with potential metastatic adenocarcinoma or greater than two unknown tumors is paramount for prognosis and therapy. Immunohistochemistry has helped provide accurate diagnosis of unknown tumors using molecular markers. Markers expressed in colon adenocarcinoma include CK20 and CDX2. CK20 is expressed in most gastrointestinal tumors-including primary colonic, pancreatic, and gastric cancers-but is nonspecific. CDX2 is also found in colon adenocarcinoma, with only very low detection levels in most gastric and pancreatic tumors. 25 Using these markers, we were able to accurately diagnosis our patient with a solitary metastatic pancreas tumor originating from the sigmoid colon.
The role of surgical resection for solitary metastatic pancreatic tumors is not well defined; however, recent literature supports resection. Overall, 25 solitary pancreatic metastatic lesions from colorectal malignancy have been described, of which 11 were found in the distal pancreas, and 3 were synchronous tumors. Since metastasectomies of the brain, lung, and liver have been associated with increased overall survival of patients with colorectal adenocarcinomas, metastasectomy of solitary pancreas metastasis is supported. In a recent review, Sperti et al 20 cited no perioperative morbidity or mortality in surgical procedures involving solitary pancreatic metastases, with an overall median survival time for these patients of 16.5 months. Disease-free survival reported in five studies ranged from 1.5 to 43 months, and 100% of symptomatic patients had complete symptom relief until recurrence or death. 3 These data suggest that surgical resection may, at a minimum, improve patient quality of life. Future studies regarding survival benefit will need to be reported.
There are no prospective or retrospective studies comparing operative resection of isolated pancreatic metastases from colorectal carcinoma with nonoperative chemotherapeutic, neoadjuvant chemotherapeutic, or palliative approaches. Adjuvant systemic chemotherapy was recommended to our patient, although specific data suggesting improved survival or quality of life is lacking. Furthermore, the significance of the synchronous nature of his metastatic disease on survival and recurrence is unclear.
The three other synchronous pancreatic tumors reported in the literature that were derived from colorectal malignancy arose in the pancreatic head in two patients and the body in one patient. One of the patients with a pancreatic head metastasis achieved 28+ months of survival following diagnosis and was alive at the time of publication; whereas the other patient succumbed 15 months following diagnosis. The patient with the pancreatic body malignancy succumbed 5 months post diagnosis. To our knowledge no synchronous pancreatic tail solitary metastasis has been reported to date. Our patient did have colonic and peripancreatic perineural and lymphovascular invasion with increased risk for recurrence and shorter survival. Whether his ongoing adjuvant therapy will provide better outcomes is unknown.
Conclusion
We presented a unique case report of an extremely rare case of synchronous distal pancreatic metastasis from a colonic primary adenocarcinoma. Pancreatic metastases should be part of the differential diagnosis when a patient presents with a primary colorectal cancer and a pancreatic mass. When possible, surgical resection of both tumors should be offered concomitantly to optimize quality of life, though benefit to overall survival is currently unknown. Extrapolating from lung and liver metastasectomy data would suggest it is a reasonable approach in appropriate patients. Long-term follow-up is essential in monitoring for recurrence and efficacy of the chosen therapeutic approach.
